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All cells were grown in LB medium (0.5% yeast extract, 0.5% NaCl, 1.0% Bactotryptone). A BMG CLARIOstar Microplate Reader was used to measure the GFP fluorescence and OD 600 for intact cells.
Strains, Plasmids, Kits, Compounds.
DH10B (Top10F', Life Technologies), BL21 (Agilent), pET44-eGFP, p15 and synthetic sequences for: P LC , P PC , P ferBA , FerA, FerC (GeneArt), Ampicillin (Sigma), Chloramphenicol 
Vector Engineering
The sequences containing the P LC, P PC and P ferB promoters, a RBS, and a Hexa-Histidine tag, flanked by SphI/NdeI were synthetized (GeneART, ThermoFisher). The sequences were enzyme restricted with SphI/NdeI and cloned in pET44eGFP, 2 upstream to the eGFP gene, replacing the T7 promoter region generating respectively, the pET44P LC eGFP, pET44P PC eGFP and pET44P ferB eGFP vectors.
The FerCA DNA sequence containing the ferA and ferC genes, individually flanked by a PLacI promoter and an rrn_B1 terminator, was synthetized by GeneART TM (ThermoFisher).
The construct was cloned in a p15 plasmid flanked by NaeI/KasI restriction sites generating the p15FerCA vector. The ferA gene was removed by restriction digestion of two XbaI flanking sites. The remaining backbone with ferC was re-circularized to originate the p15FerC vector, and the obtained plasmid was sequenced to confirm identity.
Biosensors Performance and Screening Methods
Reporter controls and the biosensor systems P LC, P PC and P ferB were respectively generated by transformation of pET44P LC eGFP, pET44P PC eGFP and pET44P FerB eGFP vectors alone or with p15FerCA in BL21 and DH10B chemically competent E. coli cells. A single colony of each system was grown in LB media supplemented with antibiotics at 37 °C with shaking at 180rpm for 16 hours. Cultures were diluted (1:100) in fresh LB media with appropriate antibiotics, re-incubated at 37 °C with shaking until OD ~0.6 and transferred (450 μL) to multiwell plates containing Ferulic acid at concentrations of 0.32 μM, 1.6 μM, 8.0 μM, 40 μM, 200 μM and 1000 μM. Induction plates were incubated at 37 °C, with shaking at 1000 RPM (Stuart microtitre plate shaker incubator) for 3 hours. Cells were harvested by centrifugation, washed twice and re-suspended with PBS buffer. Expression output was analyzed by monitoring the fluorescence normalised to cell density (RFU/OD) in a multimode plate reader.
FerA knockout systems of each promoter were generated by transformation of pET44P LC eGFP and pET44P ferB eGFP with the p15FerC vector in BL21 E. coli cells. The AKO and the biosensor cells were grown and the FA induction assay was repeated.
Compounds for screening were selected using cinnamic acid as a reference structure. The 58 selected compounds were tested with the P LC biosensor in E. coli BL21 cells. The substrate screening assays were performed using concentrations ranging from 0.32 μM to 1000 μM, as described for Ferulic acid. All experimental data are the mean of at least two biological replicates.
Biomass enzymatic degradation and screening
The three biomass sources kraft lignin, wheat flour and micronized oat husk were individually mixed with each feruloyl esterase (CE1) enzyme in a 200:1 weight ratio (10 mg : 0.1 mg).
One control, without enzyme, was made for each source. Phosphate buffer (0.1 M, pH 6.5) was added to 500 µL final volume and the tubes were incubated at 60 ºC with shaking at 1000 RPM (ThermoMixer Epperdorf) for 12 hours. Enzymatic reactions were centrifuged at 13,800 G for 15 minutes and the supernatants were collected.
Screening to detect released phenolic compounds was performed with the pLC biosensor in E. coli BL21. 50 μL of supernatant, phosphate buffer or FA (100mM) were mixed with 200 μL of culture at OD 0.6 in triplicates and the screening was followed as described for the FA induction assay.
Data Processing and Curve Fitting
Biosensor signal output (eGFP expression) was measured as Relative Fluorescence Units (RFU) and normalised to cell density (OD 600 ). The background auto-fluorescence of E. coli was subtracted from RFU/OD and was normalised (%) to the pLC biosensor response curve to ferulic acid for each experiment. The normalised data was plotted and fitted with a doseresponse curve using the Levenberg Marquardt logistic growth/sigmoidal algorithm, using the Origin 2015 (OriginLab, Northampton MA USA) program. The biomass screening data was plotted and the statistic analysis was made using one-way ANOVA followed by Tukey's multiple comparisons test, with the GraphPad Prism 7.00 (GraphPad, La Jolla CA USA). Fluorescence normalised to cell density (RFU/OD) was expressed relative to the P LC biosensor. Figure S3 : Reporters and Biosensor systems tested in E. coli DH10B. eGFP expression data in the absence (empty shapes) and presence of the ferC repressor (filled shapes), for the P ferB (triangles), P PC (circles), and P LC (diamonds) biosensors in a E. coli K strain (DH10B). The fluorescent gene expression normalised to cell density (RFU/OD600) was expressed relative to the P LC biosensor, and dose-response curves were fitted to increasing concentrations of ferulic acid. 
